One of the best-known quotes in pedagogical literature is Maria Montessoris "Help me to do it myself." This citation can be applied to many open questions. For example, how to help students working autonomously on cognitively demanding tasks is not only an unanswered question in didactical literature, but there has also been relatively little research done in this area. This article reflects upon qualitatively oriented studies from the German research project DISUM and selected literature about "teacher interventions". Based on this, we propose, from a mathematically didactic point of view, a multi-dimensional framework, which allows us to identify central aspects of teacher interventions.
Educational Scenery
The most important activity for students in the mathematics classroom is working on tasks (Christiansen & Walter, 1986) . Consequently, the selection, design, handling, and assessment of tasks are the most important responsibilities of teachers. Thus it is not surprising that in the current reform projects in Germany, which aim at raising the quality of mathematics education, a "new culture of tasks" was implemented (for SINUS see Blum et al. 2000) . In this context, the following two questions are the key elements:
• "what" (integration of competence oriented tasks) • and "how" (more cognitive activities of students in the learning process, variation of methods, …) In this article, we will focus on the second aspect and, more specifically, on the still unanswered questions about appropriate teacher interventions during the course of students' independence-oriented solution processes. As a first step we will propose a classification for teacher interventions in mathematics teaching. Teacher interventions are one of the focuses of the interdisciplinary German research project DISUM 1 at the University of Kassel (Mathematics Education: Werner Blum / Pedagogy: Rudolf Messner / Psychology: Reinhard Pekrun, University of Munich). It aims at developing and investigating corresponding instructional concepts based on an intensive analysis of students' learning processes and on the expertise of experienced SINUS teachers (Blum & Leiss, 2003) . The subject of the research is 9 th grade math classes taught with the use of modelling tasks in schools of all types. Surprisingly, and in sharp contrast to its practical relevance, there are only a few research projects that examine the theory and practice of teacher interventions. The existing theories usually try to describe the process of mathematical problem solving from a student's point of view (or parts of it, see Polya 1967 , Pollak 1979 or Reusser 1996 . However, they all refer to somehow idealised linear or cyclic solving processes. It is an open question if, and if so, how far these models are appropriate for describing real solution processes, without considering interpersonal (fear, motivation), methodical (social form) and interactional (teacher interventions) factors which are relevant for the real learning processes.
It is a paradox that teacher interventions are -despite the consideration of them in these models -often said to be a key aspect in this context (see Aebli, 1994 / Dubs, 1995 / Vollrath, 2001 / Even & Tirosh, 2002 . According to this, the research done in this field is usually not very problem-specific or related to a specific subject matter like mathematics. Fürst summarizes the state of the art as follows:
"teacher intervention in group work is not often addressed in literature" and a bit later: "the phenomenon of teacher interventions is usually seen very globally, differential ... aspects are hardly discussed, an extensive typology doesn't exist." (1999, p. 121 , translated by D. Leiss and B. Wiegand) The aim in the following two parts we will form a basis for a new classification of teacher interventions, which will be proposed in the last part. We start with an empirical perspective -different teachers intervening differently in a situation where two students try to solve a mathematical modelling task.
Examples from the DISUM-Project for teacher interventions in student solution processes
One central aspect of teacher interventions is when students are dealing with tasks in a cooperation process ("co-constructive solving", "collaborative learning" -see Dillenbourg, 1999) . In order to investigate this teaching and learning situation in detail, we have isolate it from the school context and recreate it in the laboratory (see figure 1 ). In one of the first phases, the students (S1 & S2) were asked to work on four modelling tasks. If they were unable to handle a problem themselves, they were supposed to ask a teacher other than their "normal" teacher, who therefore would know nothing about their level of competence 2 . Prior to this laboratory situation, the teacher became acquainted with the task and its possible solutions. He also received a description of his role in this laboratory situation, which instructed him to intervene in the problem solving process according to Maria Montessori's principle "Help me to do it myself". In a second phase both students and the teacher were individually confronted with the video of the first phase. At specific moments of the video, an interviewer, who had observed the first phase (O/I), asked them about their behaviour. 
T -Teacher
This was the last of the four tasks the students had to solve: 
Filling up Mister Stone lives in

Is it worthwhile for Mister Stone to drive to Luxemburg?
This is a modelling task (see figure 2) , where one must first decide either to fill up in a place nearby or to drive a greater distance in order to pay less money for the petrol (1). One should simplify the situation, for example, by deciding not to consider costs other than the cost of driving there or not to consider the driving distance in Trier itself. Above all one has to structure the problem by the comparison of two lists of costs (2). This has to be transformed into a mathematical model -here, the difference between two terms (3) -and solved with the help of mathematical ideas (4). The result can be interpreted as saving (5) and has to be proven plausible using the situation model. Maybe this kind of validation process leads to a modification of the models used.
Even if the students fail to follow this modelling circle in the ideal way described above, one can still interpret the numbers as hints for possible difficulties of the students and, in this way, also for possible teacher interventions. 2 We selected students from different levels of competency. In the following passage, we will report on three of the videotaped, qualitatively oriented studies through written transcripts of the laboratory situation. Even in this limited context, the complexity of the topic of "teacher interventions" becomes very clear.
Situation 1:
In the following sequence, the two students Daniel and Amelie (Gymnasium, middle competence) Both students try several ways, none of which leads to a solution. For example, they are not able to build an appropriate situation model, and they create an incorrect sketch. According to this, they chose the wrong way to calculate the costs of the drive to and from Luxemburg. However, there is not yet a reason for the teacher to intervene in this situation. She stays in the background and continues to observe the situation. Only at the beginning did she motivate the two students to start working.
